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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture a semiconductor device at low 
costby forming the first conductive terminal to connect a rewiring layer 
on the exposed section of the first insulating resin layerand forming 
the second conductive terminal to connect the first conductive terminal 
on the exposed section of the second insulating resin layer made on the 
first insulating resin layer. 

SOLUTION: Polyimide resin is printed on a chip 2and first insulating 
resin 3 is madeand a solder ball mounted on the terminal arrangement 
part 4 of a rewiring layer 1 is heated and fused into hemispherical 
formthus a first conductive terminal 5 is made. Epoxy resin is applied 
on a chip land is thermoset to form a second insulating resin layer 7and 
a solder ball mounted on the section where the first conductive terminal 
5 is exposed is heated and fused into spherical form to make a second 
conductive terminal 10. Herebya semiconductor device which can be 
manufactured at low cost and is excellent in mass productivity and has 
such a structure that the possibility of the terminal breaking away 
becomes small and its manufacture can be obtained. 



CLAIMS 



[Claim(s) ] 

[Claim l]A semiconductor device comprising: 

A rewiring layer which is formed on a semiconductor chip and has a 



terminal arrangement part. 

The 1st insulating resin layer that has the 1st exposed part to which it 
is formed on said semiconductor chip and said rewiring layerand said 
terminal arrangement part is exposed. 

The 1st conductive terminal that has the shape which tapers off above 
from said 1st insulating resin layer while being formed on said 1st 
exposed part and electrically being connected to said rewiring layer. 
The 2nd insulating resin layer that has the 2nd exposed part that was 
formed on said 1st insulating resin layerand to which said 1st 
conductive terminal is exposedand the 2nd conductive terminal that were 
formed on said 2nd exposed part and that is electrically connected to 
said 1st conductive terminal. 

[Claim 2] The semiconductor device according to claim lwherein thickness 
which totaled thickness of said 1st insulating resin layer and thickness 
of said 2nd insulating resin layer is not less than 50 micrometers 500 
micrometers or less. 

[Claim 3] The semiconductor device according to claim 2wherein height of 
said 1st conductive terminal is more than thickness which totaled 
thickness of said 1st insulating resin layerand thickness of said 2nd 
insulating resin layer. 

[Claim 4] The semiconductor device according to any one of claims 1 to 3 
by which it is being [ shape of said 1st conductive terminal / a 
spherical segment ] characterized. 

[Claim 5] The semiconductor device according to any one of claims 1 to 
4wherein the melting point of said 1st conductive terminal is higher 
than the melting point of said 2nd conductive terminal. 
[Claim 6]A manufacturing method of a semiconductor device characterized 
by comprising the following. 

A process of forming a rewiring layer which has a terminal arrangement 
part on a semiconductor chip. 

A process of forming the 1st insulating resin layer that has the 1st 
exposed part to which said terminal arrangement part is exposed on said 
semiconductor chip and said rewiring layer. 

A process of forming the 1st conductive terminal that has the shape 
which tapers off above from said 1st insulating resin layer on said 1st 
exposed part while electrically being connected to said rewiring layer. 
A process of forming the 2nd insulating resin layer that has the 2nd 
exposed part to which said 1st conductive terminal is exposed on said 
1st insulating resin layerand a process of forming the 2nd conductive 
terminal electrically connected to said 1st conductive terminal on said 



2nd exposed part. 



[Claim 7]A manufacturing method of the semiconductor device according to 
claim 6wherein said 1st conductive terminal carries out heat melting of 
the electric conduction thing and forms it hemispherical. 
[Claim 8] claim 6wherein it removes and said 2nd exposed part forms until 
said 1st conductive terminal exposes said 2nd insulating insulating 
layerand claim 7 — a manufacturing method of a semiconductor device 
given in either. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a chip scale package 

(CSP) . 

[0002] 

[Description of the Prior Art] The demand of the miniaturization to the 
part is becoming strong day by day with the spread of small portable 
devicessuch as a cellular phone. Also in the semiconductor deviceto the 
conventional chip sizethe whole package rear face is made into a 
terminal faceand the package suitable for high density assemblysuch as a 
ball grid array (BGA) which reduced the packaging areais put in 
practical use from the plastic package which needs a quite big packaging 
area. Nowwhat has smaller BGA is developed. For examplethe package of 
the size of the almost same grade as a chip is developedand it is named 
the chip-size package (CSP) generically from the size. A still smaller 
thing is being developed in CSP and the outside dimension has a size 
equal to a chip except for thickness. 

[0003] The package with a size equal to this chip usually stands a 
terminal and carries out formation of a resin layerand formation of an 
external terminal to a chip surface continuouslyand is used as the 
semiconductor device. 
[0004] 

[Problem (s) to be Solved by the Invention] Howeverin a conventional 
structure and a manufacturing method for the samesince the process of 
putting the whole wafer into a metallic mold and resin-molding it was 
neededthe manufacturing cost became very high and there was a situation 
that it was difficult to spread in the world as an industrial commodity. 
[0005]While it was made in order that this invention might solve the 



above-mentioned situationand being able to manufacture that main purpose 
cheaply and excelling in mass production natureit is providing a 
semiconductor device in which a possibility a terminal breaking away has 
the structure which becomes smalland a manufacturing method for the same. 
[0006] 

[Means for Solving the Problem] To achieve the above objectsthis 
invention is characterized by a semiconductor device comprising the 
following. 

A rewiring layer which is formed on a semiconductor chip and has a 
terminal arrangement part. 

The 1st insulating resin layer that has the 1st exposed part to which it 
is formed on said semiconductor chip and said rewiring layerand said 
terminal arrangement part is exposed. 

The 1st conductive terminal that has the shape which tapers off above 
from said 1st insulating resin layer while being formed on said 1st 
exposed part and electrically being connected to said rewiring layer. 
The 2nd insulating resin layer that has the 2nd exposed part that was 
formed on said 1st insulating resin layerand to which said 1st 
conductive terminal is exposedand the 2nd conductive terminal that were 
formed on said 2nd exposed part and that is electrically connected to 
said 1st conductive terminal. 

[0007] The manufacturing method forms a rewiring layer which has a 
terminal arrangement part on a semiconductor chipWhile forming the 1st 
insulating resin layer that has the 1st exposed part to which said 
terminal arrangement part is exposed on said semiconductor chip and said 
rewiring layer and electrically being connected to said rewiring layer 
on said 1st exposed partThe 1st conductive terminal with shape which 
tapers off above from said 1st insulating resin layer is formedOn said 
1st insulating resin layerthe 2nd insulating resin layer that has the 
2nd exposed part to which said 1st conductive terminal is exposed is 
formedand the 2nd conductive terminal electrically connected to said 1st 
conductive terminal is formed on said 2nd exposed part. 
[0008] It has the shape of tapering off of the 1st conductive terminal by 
their being the above-mentioned semiconductor device and a manufacturing 
method for the same. Solder etc. are cheap and such 1st conductive 
terminal can form them using material which is excellent in mass 
production naturefor example. Since the 1st conductive terminal is 
tapering offthe 1st conductive terminal becomes difficult to secede from 
the 2nd insulating resin layer. Thereforewhile being able to manufacture 
cheaply and excelling in mass production naturea semiconductor device 



with structure where a possibility that a terminal will break away 
becomes smalland a manufacturing method for the same can be obtained. 
[0009] 

[Embodiment of the Invention] Hereafterone embodiment of this invention 
is described with reference to drawings. On the occasion of this 
explanationa common reference mark is given to the portion which crosses 
and is common in a complete diagram. 

[0010] The semiconductor device concerning one embodiment is explained 
with the manufacturing method. 

[0011] Drawing 1 (A) - (D) and drawing 2 (A) - (C) is a sectional view 
showing the semiconductor device concerning one embodiment for every 
main manufacturing processesrespectively. 

[0012]Firstas shown in drawing 1 (A) the chip (semiconductor substrate) 2 
which formed the rewiring layer 1 in the surface is prepared. The 
rewiring layer 1 is electrically connected to the integrated circuit 
formed in chip 2 inside via the pad providedfor example in the chip 2. 
Subsequentlyusing print processeson the chip 2resin of a polyimide 
system is printed and the 1st insulating resin layer 3 is formed. When 
forming the 1st insulating resin layer 3as the terminal arrangement part 

4 of the rewiring layer 1 is not covered with insulating resinit is 
performed. Subsequentlythe 1st conductive terminal 5 is formed on the 
terminal arrangement part 4. An example of formation of the 1st 
conductive terminal 5 carries the solder ball 6 to which flux was 
attached on the terminal arrangement part 4 using the ball carrying 
methodas shown in drawing 1 (B) . Subsequent lyas shown in drawing 1 
(C)heat melting of the solder ball 6 is carried outit supposes that it 
is hemisphericaland the 1st conductive terminal 5 is formed. 
[0013]Nextas shown in drawing 1 (D)on the chip lheat cure of the resin 
of an epoxy system is applied and carried outand the 2nd insulating 
resin layer 7 is formed. At this timethe 2nd insulating resin layer 7 of 
the vertex vicinity of the 1st conductive terminal 5 is in the very thin 
state. This portion is called the pellicle portion 8. Subsequentlyusing 
a grinderthis pellicle portion 8 is cut and the 1st conductive terminal 

5 is exposed. This state is shown in drawing 2 (A) . 

[0014]Nextas shown in drawing 2 (B) the solder ball 9 is carried on the 
portion which the 1st conductive terminal 5 exposed using the ball 
carrying method like the time of forming the 1st conductive terminal 5 
on the portion which the 1st conductive terminal 5 exposed. 
Subsequentlyas shown in drawing 2 (C)heat melting of the solder ball 9 
is carried outit supposes that it is hemisphericaland the 2nd conductive 
terminal 10 is formed. 



[0015] The semiconductor device concerning one embodiment is completed 
with such a manufacturing method. The flat surface of the whole 
semiconductor device concerning one embodiment is roughly shown in 
drawing 3 . In drawing 3 the section which meets a 2C-2C line is 
equivalent to the section shown in drawing 2 C. 

[0016] In the semiconductor device concerning the one above-mentioned 
embodimentthe 1st insulating resin layer 3 is formed in order to 
maintain the shape of the 1st conductive terminal 5. If there is no 1st 
insulating resin layer 3 when solder is used especially as an electric 
conduction thingsolder spreads into the portion of the rewiring layer 
land shape cannot be maintained as a terminal. Thereforethe thickness of 
the 1st insulating resin layer 3 must not be fundamentally formed more 
than the height of the 1st conductive terminal 5although what is 
necessary is just a range which does not have a problem in formation of 
the 1st conductive terminal 5. As the formation methoda spin coat method 
besides the above-mentioned print processes etc. can be used. Other 
resin can be used although resin of a polyimide system was used as the 
1st insulating resin layer 3. 

[0017]As the 1st conductive terminalsolder is suitable from the field of 
the low melting point metalespecially the manufacturing costand printing 
of solder paste besides the above-mentioned ball carrying methoda solder 
jet processetc. can be used as the formation method. 
[0018] The 2nd insulating resin layer 7 eases the stress produced from 
the difference of the coefficient of thermal expansion of the chip 2and 
the coefficient of thermal expansion of the wiring board which is not 
illustratedand it is formed in order to improve the reliability about 
connection. Thereforethere is restriction of a certain amount of 
thicknessfor examplea thickness of not less than 50 micrometers is 
required. Howeverwhat is necessary is for the thickness of the sum total 
of the thickness of the 1st insulating resin layer 3 and the thickness 
of the 2nd insulating resin layer 7 just to be not less than 50 
micrometerssince the 1st insulating resin layer 3 also acts to ease 
stress. When the total thickness exceeds the height of the 1st 
conductive terminal 5the process of removing the 2nd insulating resin 
layer 7 from the surface of the 1st conductive terminal 5 becomes 
complicated. Thereforethere is a maximum in the total thicknessfor 
exampleit is necessary to make it below the height of the 1st conductive 
terminal 5. Actually500 micrometers or less are preferred. Although 
resin of the epoxy system was used as the 2nd insulating resin layer 
7other resinfor exampleresin of a silicone seriescan be used. It is 
[ anything ] goodif it is not restricted to these resinand there is an 



effect as a buffer member which eases stress and good adhesion is 
acquired to the 1st insulating resin layer 3. 

[0019] The 2nd insulating resin layer 7 is removed from the surface of 
the 1st conductive terminal 5 in order to contact the 2nd conductive 
terminal 10 to the 1st conductive terminal 5 electrically. Thereforethe 
portion to remove is the vertex vicinity of the 1st conductive terminal 
5and needs to be in the state of being easy to form the 2nd conductive 
terminal 10 after removal. There are removal by laser besides [ using 
the above-mentioned grinder as the removing method ] cuttingetc. 
Although it will make change not only removal of the 2nd insulating 
resin layer 7 but the 1st conductive terminal 5 both of the removing 
methods or removeit will be satisfactory if the shape of the 1st 
conductive terminal 5 turns into shape which is easy to form the 2nd 
conductive terminal 10. 

[0020] Solder is suitable andas for the formation methodthe 2nd 
conductive terminal 10 as well as the 1st conductive terminal 5 can use 
printing of solder paste besides the above-mentioned ball carrying 
methoda solder jet processetc. 

[0021] When the construction material of the 2nd conductive terminal 10 
is the same as the construction material of the 1st conductive terminal 
5in the case of the metal fused like especially solderthey fuse and suit 
and become one terminal. Thusthe 1st conductive terminal 5 and 2nd 
conductive terminal 10 of each other are made into the same construction 
materialand it may be made to unify. Howeverit may be made to change 
mutually the melting point of the 1st conductive terminal 5and the 
melting point of the 2nd conductive terminal 10. In this caseit is 
preferred to make the melting point of the 1st conductive terminal 5 
higher than the melting point of the 2nd conductive terminal 10. It is 
because the situation which the 1st conductive terminal 5 fuses and 
secedes from the rewiring layer 1 can be canceled and the reliability 
about connection can be improved. What is necessary is to use material 
with the high melting point for the 1st conductive terminal 5and just to 
use a material lower than the melting point of the 1st conductive 
terminal 5 for the 2nd conductive terminal lOin order to change the 
melting point mutually, or it is shown in the constitutional diagram of 
drawing 4 — as — the 2nd conductive terminal 10 — eutectic solder 
(Pb63wt%. ) with a melting point of about 183 ** Solder other than 
eutectic solderfor examplethe melting pointshould just use the solder I 
(Pb83wt% and Snl7wt%) and the solder II (Pb55wt% and Sn45wt%) of around 
200 ** for the 1st conductive terminal 5 using Sn37wt%. 
[0022] according to the semiconductor device concerning one embodimentit 



is comparatively cheap like resin printingsolder ball loadingand cutting 
of a pellicleand is the combination of the process excellent in mass 
production nature — it can manufacture by **. For this reasonthe 
manufactured semiconductor device can be provided cheaply. 
[0023] In the semiconductor device concerning one embodimentsince heat 
melting of the 1st conductive terminal 5 is carried out and it is 
formedit becomes hemispherical. The 1st hemispherical conductive 
terminal 5 is shape of what is called tapering off which takes for 
keeping away from the surface of the 1st insulating resin layerand 
becomes thin. The shape of the 1st conductive terminal 5 is tapered 
offthen the 1st conductive terminal 5 becomes difficult to escape from 
the 2nd insulating resin layer 7. Thereforethe 1st conductive terminal 5 
that has tapering shape can acquire the advantage that the reliability 
about connection increases, a certain ****** (a truncated cone. ) besides 
a spherical segment which is surrounded by the above-mentioned spherical 
zone as tapering shape The area of the section of the portion exposed 
from the 2nd insulating resin layer 3 among the 1st conductive terminal 
5such as gimlets (a conea pyramidetc. ) such as a truncated pyramidor a 
convex shapeshould just be the shape which becomes smaller than the area 
of the section in the 2nd insulating resin layer 3. 
[0024] 

[Effect of the Invention]As explained aboveaccording to this 
inventionwhile being able to manufacture cheaply and excelling in mass 
production naturea semiconductor device in which a possibility that a 
terminal will break away has the structure which becomes smalland a 
manufacturing method for the same can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (A) - (D) is a sectional view showing the 
semiconductor device applied to one embodiment of this 
inventionrespectively for every main manufacturing processes. 
[Drawing 2 J Drawing 2 (A) - (C) is a sectional view showing the 
semiconductor device applied to one embodiment of this 
inventionrespectively for every main manufacturing processes. 
[Drawing 3] Drawing 3 is a top view showing roughly the semiconductor 
device concerning one embodiment of this invention. 
[Drawing 4] Drawing 4 is a constitutional diagram of solder. 
[Description of Notations] 



1 — Rewiring layer 

2 — Chip 

3 — The 1st insulating resin layer 

4 — Terminal arrangement part 

5 — The 1st conductive terminal 

6 — Solder ball 

7 — The 2nd insulating resin layer 

8 — Pellicle portion 

9 — Solder ball 

10 — The 2nd conductive terminal. 



